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Kilowatt-hour meter is a very common device that exists in most of the building 
in our society today. Through kilowatt-hour meter, the electrici ty suppl ier will be ab le 
to measure the amount of power usage ill a particul ar period of ti me, by refening to the 
meter readout in the respecti ve meter location. Th is task can be hass le sometimes when 
the kil owatt-me ter is placed in the bui lding and access to the buildi ng is unavailable. 
Th is project is to design a system to capture the kilowatt-meler readout 
automa ti ca ll y and that the data can be stored in the computer. The data re trieva l can be 
done through the compu ter or through the local Pub lic System Telephone Network 
(PSTN). 
This paper co vers the fu ndamentals and characteri sti c of the ava ilab le computer 
ports, especia tl y the se ria l po rt s which is used in thi s project. The app li ed programm ing 
techniq ue fo r this project, which includes Graphica l User [ nl~ rfa ce (GU\) , Mi crosoft 
Comm Control 6.0 (MsCom m) and Te lephony Applica tion Programming Interface 
(TAP]) also covered. It also includes the process that are involved in designing the 
project which consists of interface circuit designing, programmi ng, test ing and 
imp lementati on. Result gai ned are compiled together to all ow (h e beller understand ing 
the rela ti onship between the kilowatt-hour meter, computer and the TAP !. 
v 
Abstra k 
Meter kilowatt-jam adalah peralatan yang sangat biasa dan bolch didapari di 
ke banyakkan bangunan di kalangan masyarakat hari ini. Melalui meter kilowatt-jam, 
pembekal elektrik dapat rnengukur jurnlah kuasa clektrik yang telah digunakan dalam 
suatu jall~kdmasa dengan merujuk kepada bacaan meter di lokasi rnasing-rnasing. 
Kadang-kala kerja ini boleh menjadi agak sukar jika meter kilowatt-jam terletak di 
dalam bangunan dan bangunan tersebut tidak boleh dimasukki. 
Projek ini ialah untuk mereka suatu sistem untuk mengambil bacaan meter 
kilowatt-jam secara automatik dan data tersebut boleh di simpan di da lam komp Li lcr. 
Bacaan meter kilowdll -jam tersebut boleh di dapati melalui computer arau rnel alui 
"Public System Telephone Network" (PSTN). 
Kertas kerja ini merangkurni asas-asas dan ciri-ciri "computer ports" 
terutamanya "serial ports" yang menghubungi komputer dengan meter kilowatt-jam. 
Teknik pernporograman yang digunakan dalam projek ini juga rnerangk urni "Graphical 
User Interface" (GUI), "Microsoft Comm Control 60" dan "Telephony Application 
Programming Interface" (TAP!). Kertas kerja ini juga rnelibatkan pcrekaan litar 
antaramuka, pemprograman, pengujian dan penggunaan. Keputusan yang diperolehi 
dikumpul dan diatur supaya mcmberikan pernahaman yang lebih berkcsan mengcnai 
hubungan di antara meter kilowatt-jam, kornputer dan TAP!. 
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1.1 Projec t Ilackground 
Electrica l power that is generated from steam turbine or water dam is being 
step up to hi gher power by transfollner for transmiss ion. Upon reaching the 
consumer areas, the power is brough t down from the hi gh vol tage transmission 
towers to substation transformers. Substation transformers lower down the vo ltage 
for local di stribution via power poles . The power pole line can come all the way to 
consumer's ho use or be converted to an underground di stribution system for the fin al 
distribu tion to the con su mer's house. 
An other trans former steps the voltage down to the two 240V c;'·cLlits, plus a 
neutral wire, to consumer 's house. Figure 1.1 .1 shows the vo ltage supplies to 
co nsum er 
The power meter or kilowatt-hour meter is much like the wa ter meter in .Iine 
with the water supply to th e consumer' s house. The power me ter is in li ne with the 
power feed hom the neares t transformer and is read by the power meler read er. The 
meter meas ures the total current pass ing through the meter and converts to power (in 
kilowatt) in the duration of 1 hour. One kil owatt-hour (1 kWh) is equivalent to the use 
or 1000 wa tts of e lectricity (ten 100-wat t bulbs) that operates fo r one hour. One 
kil owatt-hour is call ed "one lill it ". 
The normal practice is that the electri city power supplier (in Sarawak ca lled 
Sarawak Electric ity Supp ly Coopera tion, SESCo) empl oyee will come once a month 
to read each kilowat t-hour meter in order to es timate total power consumed by each 
house. This task is very troublesome and is prone to error as the worker might miss 
out some houses, exposed to the attack of danger of residence guard dog for 
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FIgure I 1.1 Electricity Distributions 
1.2 Objectives 
The main objective of this project is to design a mechanism that will be able 
to automatically capture kilowatt-hour meter readout via a personal computer (PC) 
through the phone line from the central office at any particular instant of time. The 
reading of the meter are then stored in a PC and the different between two successive 
2 
meter readout for an interval time can be computed for manipul ati on. Retrieving of 
the meter reading data can also be done through the Pc. With thi s idea , meter reading 
task wi ll much more simpler and efficient , where total power used by one parti cul ar 
rcsidence can be known accurately at any instant of time. 
The first stage is to develop the student's know ledge and understanding of the 
characteri s tic of a kilowatt-hour meter, PC interfac ing, Basic Stamp 2 (BS2) 
microcont roller 's properti es function s and PC programmi ng. The properties of the 
se ri al communica ti on will be revised too. 
The second stage of the project IS to build student skill in des ign ing, 
developing, constructing and implementing the hard ware - that is to capture the 
meter reading output and store the reading in the PC automatica ll y, and retrieve the 
data from the PC itself or through a phone call (advance stage) so that the captured 
data can be co mpute for billing or monitoring purposes. 
Technica lly, objectives of this project in order of prefe rence as di scussed and 
agreed wi th the supervisor, are: 
I. 	 To study the function ofkil owatl-hour meter and detelmine how its work. 
2. 	 To study the different types of PC seri al communi ca tion. 
3. 	 To study the va rious kind of programming so ft ware that ca n be used to 
capture the meter readout through the most suitab le PC serial 
communica tion method . 
4. 	 To man ipulate the captured data, compute the units and costs usage. 
3 
1.3 Thesis O utline 
Th is document is organ ized systematically to portray the develop ment stages 
that conc luded the whole project. The repor1 can be divided into two stages. Fi rst 
s tage includes the Chapter 1 and 2 and th e second stage covers Chapter 3, 4 and 5. 
Chapter 1 includes introduction to the project an d the obj ective . In Chapte r 2 , 
the focus is more on s tudies and research that has been ca rried out on th e basic 
fundamental and characteri stic of PC serial interfacing and programming software. 
Chapte r 2 also cove rs types of kilowatt-hour mete r being used in the market as we ll 
as the properties of Basic Stamp (BS) micro con troller. 
In Chapter 3, the discussion focuses on th e idea of how the hardware and 
software can be designed. Eve!)' block of the projec t design is ex plained th oroughly 
in the respective sub chapters. 
Chapter 4 concentrate 011 the rea li zation of the entire project design (hardware 
and software) where the tes ting and troubleshoo ting is carried out to detec t any 
potenti a l fault s in th e design. Discuss ions on mod ificat ions and improvement of the 
des ign are a lso included. Procedures involved in the implementation of th e hardware 
and software is explained comprehens ive ly. 
Finally, Chapter 5 concludes the achievement of tbe project as a whole. In 
addit ion , some recommendations on improvemen ts that can be made to the project in 




LITERA TURE REVIEW 

2. 1 Introduction 
General ly, thi s contains the definition, the concept and some of the technical 
data of each componen t and tools for capturing and processing the data (in kilowatt 
per hour). It includes types of kilowatt-hour meters, the data communication 
protocols and database app lications. 
2.2 Types .,r Ki lowatt-hour Meters 
There are 3 types of kilowatt-hour meIer being studied in this project ME lzr 
kilowatt-bour meter, Carrel Precision kilowatt-hour meter and single phase 
elec tromechanical ki lowatt-hour meter (0028) . ME I zr and Call'el Precision is 
digi tal kilowatt-hour meter 0028 is analog kilowatt-hour meter. 
2.2.1 	 MElzr Kilowatt-hour Meter 
MElzr kilowatt-hour meter, class 2, wilh digital display, is de;l ..cned for sub­
di stri bution metering. ME lzr measures acti ve electrical power consu n ·~t;on , on one 
pbase (single-phase ME). Figure 2.2 .1 shows the ME l zr. ME I zr is equi pped with a 
total meter, a yellow metering indicator ligbt (flashing) and with additional functions 
a ll owing: 
j. Remote transfer to an impulse counter or a programmable logic con troll er 





Figure 2.2.1 ME I zr kilowatt-hour mete r 
ME 1 zr aJlow monitoring of the consumption of electrical install ati on. 
J. 	 A range of 8 products for all network types: single-phase, three-phase, three-
phase + neutral. 
2. 	 Complies with standard fEC 1036 (with sealable enclosure). 
3. 	 Compact dimensions: 
I. 	 4 modu les of9 mm: lP+N (MEl), 
II. 8 modules of 9 mm : 3P and 3P+N (ME3IME4). 
2.2.1.1 Features 
Table 2.2.1 shows MEl zr features 
Frequency 50/60 Hz 
Consumption 2.5YA 
Capacity 999,99MWh 
Display In kWh or megawa tt-hour (MWh) with 5 
significant digits 
insulation voltage 4 kY, 50 Hz 
Metering indicator light 1000 flashes per kWh 
Table 2.2.1 MElzr features 
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